Recently, the use of halogens and their compounds in industry and the national economy has increased. The halides of the ternary systems Ag -Bi -Li of are insufficiently studied. So, to create semiconductor materials on their basis, the analysis of this system has become very important. In this paper, the character of interaction of the binary sections in the BiCl3-LiCl-AgCl ternary system is studied through a complex of methods of physical and chemical analysis, precisely by differential thermal and X-ray phase analyses. The analysis of the obtained data allowed to establish the eutectic character of interaction in the LiCI-AgBiCI4system. It was confirmed that the addition of AgBiCI4 lowers significantly the melting point of the second component. Also, it was defined as the eutectic character of interaction with limited solubility of the components in the AgBiCI4-LiBiCI4 and AgBiCI4-LiBi4CI13 systems.
Introduction
The development of physical and chemical bases of halogenation is explained by the increasing role of halogens in various manufacturing processes of chemical raw materials to obtain pure and superpure materials. Halides of various metals appear to be non-conventional materials in this field. To analyse the section of the LiCI-AgBiCI4 compound the alloys of chemical compounds or solid solutions were taken.
Pre-weighed samples (3.0000 g) were thoroughly mixed and homogenized to bring into equilibrium at temperatures below the melting temperatures of the respective compositions and time regimes. The mixture of chlorides were vacuumed and sealed in the molybdenum vessels of Stepanov (5 cm 3 ) and annealed to provide the equilibrium state. The vessels were then cooled to room temperature in a furnace.
Differential thermal analysis was carried out on a thermal analyzer (DTA-850), the heating rate of the samples was 1-25 deg/min. The standard was calcined aluminum oxide, HC model number. To stabilize the temperature, the required time was 10 minutes, after which the study began.
X-ray phase analysis was performed on XRD-7000 Maxima diffractometer manufactured by Shimadzu with vertical goniometer by a continuous flow method. The obtained diffractograms were identified and compared with the database of X-ray card index of PDF-2 2012.
The measurement process was completely controlled by the computer. Using the software, the measurement results were subjected to various profile processing (smoothing, background subtraction), peak parameters processing (peak search, systematic error correction, internal /external standard method).
The accuracy in determining the reflection angles ∆ θ did not exceed 0.02 o C. The hygroscopic samples were protected from air contact by X-ray amorphous film. The original components were identified using X-ray card index ASTM, interplanar distances were found in the tables of Hiller J.L.
Discussion of results
The alloys from the area of formation of solid solutions or chemical compounds of the AgBiCI4 -LiCI system are of practical interest as solid electrolytes [6] [7] [8] [9] [10] [11] . According to the results of DTA a polythermal section was constructed. The melting temperature of the primary components are respectively equal to 100 o C (AgBiCI4 ) and 610 o C (LiCI). The following phases are found on the diagram of the analysed system: L, three double phases: L+ LiCI, L+ AgBiCI4 , LiCI + AgBiCI4, two triple L +LiCI + AgCl, L+ AgCl + AgBiCI4 phases. The analysis showed that the addition of LiCl increases the melting point of the alloys, while the addition of AgBiCI4 lowers the melting point of the alloys; and this corresponds to the 1st Gibbs-Konovalov law. Interplanar distances are gradually increased for alloys, hence the solid phase of the analysed system is relatively rich in LiCl.
The XRPA results confirm the presence of primary crystallization fields.
In the analysed AgBiCI4 -LiBiCI4 system a polythermal section is firstly built, in which there are no solid-phase transformations at the temperature below the solidus level.
The system has three single-phase areas: L, α -and β-solid solutions based on the initial components, there are three double areas: L + α, L + β, α + β and the area of L + α + β non-variant equilibrium. The solidus curve was calculated theoretically by the Schroeder -Le-Chatelier equation, and the experimentally obtained data are in good agreement with them. The analysis of XRPD data confirmed the absence of solid-phase transformations, which is a consequence of a monotonic change in the interplanar distance.
in the LiCI-AgBiCI4 , LiBiCI4-AgBiCI4 sections of the LiCI-AgCI-BiCI3 system the analysis of peak intensities showed that the transition from 100 % of the AgBiCI4content to 100% of LiCl content in the alloys of the intensity and interplanar distances change monotonically, indicating the preservation of the structure of the samples (tabl. 1-2). The melting temperatures of the primary components are respectively equal to 100 o C (AgBiCI4) and 210 o C (LiBi4CI4).
The analysis of the results of XRPA for the samples section of LiBi 4CI13-AgBiCI4 confirmed that the intensity of the reflexes corresponding to the solid solution based on AgBiCI4 decreases with decreasing the relative content of this phase (tabl. 3). 
Conclusion
The AgBiCI4 -LiBi4CI13 system was analysed firstly, and a polythermal section was built. The melting temperatures of the initial components are respectively equal to 100 o C (AgBiCI4) and 224 o C (LiBi4CI4). The system has three single-phase areas: L, α -and β-solid solutions based on the initial components, two L + β, L + α double areas and a L + α + β triple area. The analysis of XRPA results showed that the intensity of reflexes corresponding to AgBiCI4-based on the solid solution decreases with decreasing relative content of this phase. In the analysed system it was made the projection of the liquidus surface of the BiCl3-LiCl-AgCl ternary system. It consists of four fields of primary crystallization phases: BiCI3, LiCI, AgCI, LiBi4CI13 and solid solutions based on AgBiCI4 and LiBiCI4.
The XRPA results confirm the presence of primary crystallization fields. Table 4 presents the non-variant equilibria. On the basis of experimentally obtained data, the lines of joint crystallization were drawn and the coordinates of non-variant points were determined.
Thus, in the present paper, the phase equilibria in the BiCl3-LiCl-AgCl ternary system were analysed utilizing the methods of differential thermal and X-ray phase analysis. The paper establishes that in the LiCI-AgBiCI4system the eutectic nature of the interaction is observed. The addition of AgBiCI4 significantly lowers the melting point of the second component. The eutectic character of interaction with limited solubility of components in the AgBiCI4-LiBiCI4 and AgBiCI4-LiBi4CI13 systems is determined.
